Study objective -To report the prevalence of physical disability in a national sample of 43 year old men and women, and examine the relationship between disability and the consumption of hospital care. To assess the contribution of childhood health and social circumstances to the risk of adult disability, and the socioeconomic consequences of disability. Design -The assessment of disabilities of physical movement was based on criteria developed by OPCS for their national survey of disability. The analysis used data on socioeconomic circumstances from childhood to 43 years and on serious illness in the first 25 years of life collected prospectively on members of the MRC National Survey of Health and Development, the 1946 birth cohort study. Taking these results into account the relative impact of disability on income and employment was found to be greatest for those from the unskilled and semiskilled classes.
years.
Main results -Seven per cent of cohort survivors at 43 years were physically disabled and a further 3% reported difficulties although they were not assessed as disabled according to OPCS criteria. The prevalence of severe disability at this age was similar to that derived from the OPCS survey but the prevalence of mild disability was substantially greater. Disability was associated with a greater use of hospital care in recent years and throughout life. Those who had experienced a serious illness in earlier life were over twice as likely to be disabled; certain conditions, such as polio, were associated with a particularly high relative risk. Those who had had a socially disadvantaged start to life were more likely to be physically disabled at 43 years but the strength of this relationship was considerably weakened by adjustment for later social factors, suggesting that social disadvantage throughout life, or during adult life, increased the risk of disability.
Taking these results into account the relative impact of disability on income and employment was found to be greatest for those from the unskilled and semiskilled classes.
Conclusions -The prevalence of physical disability among those in early middle age may be greater than previously estimated. The strong links between childhood ill health and adult disability and its association with high levels of hospital care support longstanding recommendations for better coordination between child and adult health services. Social disadvantage affects the risk of disability and its financial and employment consequences.
(J7 Epidemiol Community Health 1994;48: [262] [263] [264] [265] [266] [267] [268] [269] As life expectancy rises an increasingly important aspect of population health is the level of disability resulting from bodily impairments which are themselves products of disease, injury, or the intrinsic ageing process.
Disability refers to "any restriction or lack (resulting from an impairment) of ability to perform an activity in the manner or within the range considered normal for a human being"-'
Interest in disability is growing as findings from Britain and the United States suggest that over the past decade there has been a significantly slower growth (if any) in disability free life expectancy than in life expectancy itself.2' There is a need for greater understanding of the extent of disability, its risk factors, and the health care and social consequences of disability so that health and social policies for prevention, and for improving the quality of life after the onset of disability, can be developed.
Findings from a detailed national survey of 10 000 disabled adults in this country carried out by the Office of Population Censuses and Surveys (OPCS) showed that disability was strongly associated with age, socioeconomic disadvantage, and with increased consumption of health care.' According to this cross sectional survey the rate of increase in disability begins to accelerate in early middle age.
The Medical Research Council's National Survey of Health and Development (NSHD), a national prospective cohort of men and women followed up since their births in March 1946, so far until the age of 43 years, collected information on disability at the last visit which is comparable to information from the OPCS survey. The first part of this paper reports the prevalence of disabilities of physical movement in this nationally representative sample of 43 year olds and examines the relationship between disability and the consumption of hospital care.
Cross sectional surveys commonly find that disabled people are less educated, have lower incomes, and are more likely to have manual occupations or be out of work.6'0 Longitudinal studies are needed to examine whether socioeconomic factors are risk factors for or consequences of adult disability, or both. Several longitudinal studies of heart disease have investigated long term predictors of disability,"-'3 but their interest has been in identifying particular cardiovascular risk factors in adult life which predict disability in old age.
The NSHD has prospective data on health and socioeconomic factors from childhood and is uniquely placed to assess their contribution to the risk of disability in adult life and to examine the socioeconomic consequences of disability, after allowing for a possible selection effect. The paper addresses three specific questions. Firstly, did those who survived serious illness in this cohort in their earlier lives experience a greater risk of disability in adult life? Secondly, is there a relationship between childhood socioeconomic circumstances and adult disability and, if so, is this explained either by the experience of serious illness in earlier life or because those from poor family backgrounds were more likely to experience poor adult circumstances? Thirdly, is the drop in the standard of living resulting from disability cushioned for those who had previously attained a relatively high standard of living?
Methods
The NSHD is a socially stratified sample of 5362 single, legitimate males and females born in the first week of March 1946 and followed up ever since. Information has been collected on medical, psychological, educational, and social matters, at least every two years in childhood and at about five yearly intervals in adult life. At age 43 years, research nurses successfully interviewed and measured 3262 cohort members in their homes, 85% of the interviews attempted. This represents 61% of the original cohort; of the remainder 7% had already died, 11% were living abroad, 10% had previously refused to participate in the study, and 11 % were not interviewed for other reasons at age 43 years. Loss from death and emigration have occurred at population appropriate rates and the sample remains representative of the population born in Britain at that time.'4 Prevalence figures given in the results section have been reweighted to allow for the original sample stratification.
ASSESSMENT OF PHYSICAL DISABILITY AT 43 YEARS
The assessment of physical disability used the same criteria as that used in the OPCS disability survey. 5 At a home interview at age 43 years, cohort members completed a screening questionnaire indicating whether, because of physical or mental ill health, they had difficulty with certain locomotor activities (walking for a quarter of a mile on the level, going up or down steps or stairs, bending down and straightening up without holding on to anything, falling or keeping balance), using arms to reach or stretch for things, using hands to hold, grip or turn things, and carrying out a number of personal self care activities. These questions were based on the OPCS postal questionnaire designed to screen in people at a lower level of severity than required in order not to exclude anybody. Any difficulties (but no disability) 30 n/a n/a 37 n/a n/a n/a =not applicable.
from parents when cohort members were children) distinguished those with a secondary school education. Social class was assigned using the father's occupation when the cohort member was 11 years old,"7 or if this was unknown (539 cases) similar measures at age 16 ditions were most common in the first few years of life; admissions for conditions of the central nervous system or mental retardation remained important throughout these first 25 years. Polio had its main impact between 6-10 years (cohort members were exposed to the last epidemic in the early 1950s), as did rheumatic fever, a major subgroup of circulatory disease. Hospital admissions or prolonged time off work for circulatory disease, musculoskeletal conditions, and accidents were more common in late adolesecence and early adult life. Although the relative risk of subsequent disability from accidents was not as high as for other conditions, substantial numbers were seriously ill as a result of accidents during adolescence and young adulthood (37 per 1000 at [16] [17] [18] [19] [20] years and 50 per thousand between 21-25 years).
Cohort members were grouped according to their experience of any one of the potentially disabling illnesses listed in table 3 and the age at which it had first occurred. Potentially disabling illnesses before the age of five years were associated with a particularly high risk of subsequent disability among survivors in adult life (30%) (see table 4 ). Over a half of all physically disabled adults (53%) had experienced a serious illness and 37% a potentially disabling illness before they were 25 years old compared with less than a third (30%) and 14% of those with no physical disability.
LIFETIME SOCIOECONOMIC FACTORS AND ADULT DISABILITY
Disabled men and women were significantly less likely to be employed and their current or last occupation was more likely to assign them to the manual classes (table 5). They were significantly less likely to be owner-occupiers and to report a net household income above the median level for this cohort (C15 000).
Disabled men were significantly more likely to have remained single. Disabled women were no less likely to marry but had significantly higher rates of divorce and separation. Those Those who had less educated parents, grew up in manual social class homes, or experienced domestic overcrowding when they were young children were significantly more likely to be disabled at 43 years (table 6). A stepwise polychotomous logistic regression model (to predict those with a physical disability or a physical difficulty) which took all these factors into account showed that the most important early environmental factor for predicting physical disability at 43 years was father's social class; those from social classes IV and V had a significantly higher risk of physical disability (odds ratio 2 1 (95% CI 1-3, 3-4)). Once this had been accounted for the other socioeconomic factors in childhood were no longer significantly associated with adult disability. Poor maternal education was the best predictor of physical difficulty (odds ratio 6 4 (95% CI 2 0, 21-0)). in income (column 6).
Discussion
The prevalence of severe disability in physical movement at 43 years in the NSHD (19 per 1000 for men and 34 per 1000 for women) was similar to that found in the OPCS survey (16) (17) (18) (19) (20) (21) (22) per 1000 for men and 26-31 per 1000 for women at 40-49 years) but the prevalence of mild disability was considerably higher, probably because of a number of differences in the design of the two studies, particularly at the screening stage. The OPCS study only interviewed people who had been identified as having a disability from the postal questionnaire sent to households. It was possible that minor disabilities of others in the household might be under-reported on the postal ques- Our findings show an association between poor childhood socioeconomic circumstances and risk of disability in adult life. Further analysis indicated that this was an indirect association due to the greater risk of low adult socioeconomic status for those brought up in poor families. Poor circumstances in adult life contributed to the risk of disability, and this relationship was maintained even after adjusting for the influence of earlier serious illness. There was no interaction between these two predictors of disability which indicated that the socioeconomic environment had its effect on disability for those with and without prior health problems. These findings are dependent on the extent to which onset of disability before age 26 years (which was unknown) had been taken into account in the measure of serious illness.
The findings from this study showed that disability was related to current socioeconomic circumstances even after taking account of previous circumstances and illness history. Disability had most impact on income and then on employment; housing tenure was less affected. This is understandable as disability could have an immediate effect on earnings by reducing productivity or hours worked, or causing a shift into lower paid work. Giving up employment altogether may not occur unless the disability is long term or worsens. Earlier rather than current economic circumstances may have more influence on current housing tenure. The income and employment consequences of disability were greater for people who had come from the lower social classes. This may be because the level of income depends more on piece work and overtime in manual occupations and is thus more directly related to physical capacity. Manual jobs are more physically demanding and offer less control over the working environment and this may mean that disabled people in these jobs have to give up working at a less severe level of disability.
It is intended to measure disability again in future sweeps of this post war cohort in order to assess the rate of change with age, the extent to which individuals continue to suffer from particular disabilities over several years, and the changes in risk factors for disability and its social and health care consequences as the cohort ages.
Conclusions
This study has shown that disabilities and difficulties with physical movement are a significant health problem for the birth cohort born immediately after the second world war, affecting more than one in 10 by age 43 years.
The prevalence of mild disability seems to be greater than the prevalence derived from studies of disabled people. Childhood ill health was found to be a strong predictor of adult disability in this cohort. The implication for 
